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Purpose:  
State of the Environment  

 
~  To describe Orange Countyôs current environmental 

status for the public and the Board of County Commis-

sioners; 

 

 

~  To give the County objective measures to evaluate 

progress toward a clean, healthy environment; 

 

 

~  To highlight the major issues facing the County; and 

 

 

~  To recommend direction concerning those issues. 
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Orange County is a wonderful place to live and work!  The quality of life within the County contin-

ues to attract residents and workers at a rapid rate.  One of the challenges the County currently faces 

is accommodating this growth while maintaining the high quality of living that is currently being en-

joyed.  To be successful the Countyôs environmental policies must ensure that the air is clean, the wa-

ter is pure and abundant, and the plants and animals are healthy.  The sustenance of these fragile ele-

ments is crucial to the health and welfare of the entire community within the County.   

 

In the past, the County has been mostly successful in preserving and protecting the natural communi-

ty but now faces new challenges.  These new challenges are mostly related to the rapid increase in 

development that the County is currently experiencing.  In order to adequately address these new 

challenges, the decision-makers and the public must be equipped with current and accurate infor-

mation on the status of the environment.  The 2002 State of the Environment Report provides this 

information in detail.  The report is comprised of the essential information and recommendations for 

making policy decisions that effectively preserve and protect our natural resources.  Not only does it 

show the current state of our environment but it is a valuable benchmark that can be systematically 

used to measure our progress. 

 

The Commission for the Environment has created the State of the Environment Reports to give Or-

ange County staff and elected officials the ability to measure our progress in safeguarding the quality 

of life for everyone within our County.  We hope that this report is helpful and that you will join us in 

ensuring that Orange County remains a wonderful place to live and work!   

 

Sincerely, 

  

Cara Crisler and Richard Whisnant, Co-Chairs 

Commission for the Environment 
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Issues and Recommendations 
Since the first Orange County State of the Environment report was written in 2000, the primary purpose of the 

report is to identify the main environmental issues within the County and make specific recommendations to 

the Orange County Board of Commissioners.  Orange County is a wonderful place to live and work, but is at a 

pivotal point in its growth that could result in a greatly decreased quality of life within the County.  The natural 

environment, which is directly linked to our quality of life, is susceptible to degradation from the rapid in-

crease in development that Orange County is currently experiencing.  In a recent study, Orange County with 

five other triangle counties ranked as the third most sprawling metropolitan areas in the nation.  The study by 

Reid Ewing of Rutgers University and Rolf Pendall of Cornell University found that sprawling development 

creates increased levels of ozone pollution and increased consumption of land.  In order to safeguard our natu-

ral environment and the inherent quality of life that it brings, decision-makers and the public must have a clear 

understanding of the main environmental issues resulting and the subsequent methods and strategies that will 

protect our water, air and biological resources.   

 

The Orange County Commission for the Environment (CFE) and the Orange County Environment and Re-

source Conservation Department (ERCD) have created this report to provide a clear analysis of the current sta-

tus of the Countyôs natural environment and to make recommendations that will help the County create and 

implement environmental policies that will effectively address these issues.  The report uses indicators to re-

veal the status and trends in the Countyôs environmental conditions and their impacts on human health and nat-

ural resources.  The indicators also help identify where additional research, monitoring, and information are 

needed. 

 

The indicators are grouped into three different categories representing each of the main groups of natural re-

sources:  air, biological resources, and water.  Each category of indicators was covered by a separate commit-

tee within the Commission for the Environment.   In developing the report, each committee identified the most 

representative set of indicators for each natural resource, analyzed existing data and trends, and developed rec-

ommendations for the Boardôs consideration.  The issues and recommendations presented below are the over-

all product from the analysis.  For additional information please see the specific section on the indicator which 

includes:  why the indicator was selected, how it was measured, the trend within Orange County, recommenda-

tions from CFE, figures, and tables. 

ISSUES: 
 

¶ Orange County is losing animal and plant species at a more rapid rate over time, this is most 
likely due to habitat loss. 

 
¶ The number of unhealthy ozone days is increasing which is correlated with the large amount of 
CO and NOx that is being emitted by cars and trucks on the highway and nonroad mobile 
sources such as construction and agricultural equipment. 

 
¶ Water resources are inadequate during periods of drought, particularly with small systems. 
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RECOMMENDATIONS:  Air 

RECOMMENDATIONS:  Biological Resources 

RECOMMENDATIONS:  Water 
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Basics 

Population 

Residential growth is the most fundamental factor 

affecting the pattern of development throughout 

the County.  Orange County continues to experi-

ence dramatic population growth.  From 1980 to 

2000 the Countyôs population grew from 77,055 

to 118,327, a 53% increase.  In contrast, during 

the same time period North Carolina grew at 37% 

and the United States grew at 24%.  This rapid 

increase in population compared to the State and 

the U.S. reflects the relative locational advantages 

and attractiveness of Orange County. 

 

As shown in Figure 1 this growth has occurred 

throughout the County.  All of the municipal and unincorporated areas have had significant increases in 

population.  The highest rate occurred in Carrboro, a 129% increase over twenty years and Hillsborough 

had the second highest rate 80% over twenty years.  Although the Town of Chapel remains the dominant 

residential and commercial center, the unincorporated areas continue to contain the largest portion of the 

population.  This poses considerable challenges in planning and supplying this portion of the population 

with public services.   

 

 1980 1990 2000 % Change 
'80-'90 

% Change 
'90-'00 

% Change 
'80-'00 

 Carrboro       

     Population 7,336 12,134 16,782 65.4% 38.3% 128.8% 

     Land area (sq. mi.) 2.47 3.53 4.47 42.9% 26.6% 81.0% 

     Persons per sq. mi. 2,970 3,437 3,754 15.7% 9.2% 26.4% 

 Chapel Hill (w/i Orange Co.)       

     Population 32,038 37,596 46,798 17.3% 24.5% 46.1% 

     Land area (sq. mi.) 12.37 15.98 18.37 29.2% 15.0% 48.5% 

     Persons per sq. mi. 2,590 2,353 2,548 -9.2% 8.3% -1.6% 

 Hillsborough       

     Population 3,019 4,263 5,446 41.2% 27.8% 80.4% 

     Land area (sq. mi.) 2.16 3.55 4.58 64.4% 29.0% 112.0% 

     Persons per sq. mi. 1,398 1,201 1,189 -14.1% -1.0% -14.9% 

 Mebane (w/i Orange Co.)       

     Population 379 485 675 28.0% 39.2% 78.1% 

     Land area (sq. mi.) 0.20 0.25 0.57 25.0% 126.0% 182.5% 

     Persons per sq. mi. 1,895 1,940 1,195 2.4% -38.4% -37.0% 

 Unincorporated Areas       

     Population 34,283 39,373 48,526 14.8% 23.2% 41.5% 

     Land area (sq. mi.) 383 377 372 -1.6% -1.2% -2.8% 

     Persons per sq. mi. 90 105 130 16.7% 24.8% 45.7% 

Figure 1:  Municipal and Unincorporated 

Populations, 1980-2000
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Table 1:  Municipal and Unincorporated Populations, 1980-2000 

Source:  U.S. Census Bureau 

Source:  U.S. Census Bureau 
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Land Cover 

 

Orange County is gradually changing from a rural settlement pattern into a suburban segment of the larger 

Triangle metropolitan area.  The dramatic increase in development over the past twenty years has had sub-

stantial impacts on the land use and natural land cover of the County.  As shown in Table 2, from 1982 to 

1997 there was a 87% increase in urban land while a 13% decrease in forests and a 4% loss in farmland. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The main form of development that has occurred in the County is decentralized residential development.  

Large lot subdivisions within easy commuting distance of incorporated centers have continued to dot the 

landscape.  As shown in Table 3, the amount of developed land per person has increased 31% from 1982 to 

1997.  This implies that Orange County residents are consuming more land and developing in more of a 

sprawling pattern.  This trend supports the sprawl study by Reid Ewing of Rutgers University and Rolf Pen-

dall of Cornell University that ranked the Triangle as the third most sprawling area in the nation.  As the 

region grows economically, this trend will most likely continue unless strong growth management policies 

are implemented. 

 

 

 

 

 

 

Land Cover Categories 1982 1987 1992 1997 % Change 1982-1997 

 Farmland 78,900 79,700 74,100 75,500 -4% 

 Error1 18,900 13,600 18,100 18,000  

 Forest land 140,400 135,400 129,500 122,200 -13% 

 Error 11,400 11,600 11,500 10,300  

 Minor land cover 2 5,300 5,300 3,200 3,400 -36% 

 Error 2,100 2,100 400 500  

 Urban 24,400 28,000 40,500 45,600 87% 

 Error 4,500 5,200 6,000 6,800  

 Rural roads and railroads 4,900 4,900 6,000 6,300 29% 

 Error 500 500 900 800  

 Water  2,800 3,400 3,400 3,700 32% 

 Error 500 800 800 800  

 Total Land in County 256,800 256,800 256,800 256,800 0% 

 Error 7,200 7,200 7,200 7,200  

Table 2:  Land Cover, 1982-1997 

 
1982 1987 1992 1997 

 % Change 
'82-'87 

 % Change 
'87-'92 

 % Change 
'92-'97 

 % Change 
'82-'97 

 Total land 256,800 256,800 256,800 256,800 0% 0% 0% 0% 

 Developed land 24,400 28,000 40,500 45,600 14.8% 44.6% 12.6% 86.9% 

 Population 78,617 87,993 98,900 111,804 11.9% 12.4% 13.0% 42.2% 

 Developed acres   
 per person 

0.310 0.318 0.410 0.408 2.5% 28.7% -0.4% 31.4% 

Table 3:  Per capita land consumption in acres (developed land / population):  1982-1997 

Source:  USDA NRI 

1   Standard error of the estimate   
2   Minor land cover is all other land uses that are not included in the specified land cover categories 
Source:  USDA NRI 
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AIR 

Basics 
 

AIR 

Emissions estimates 

Why indicator was 

selected 

How indicator was 

measured 

The trend in  

Orange County 

The Orange County 

CFE 

recommendations 

NC DENR, Division of Air Quality estimates emissions by county. Highway mo-

bile sources are automobiles and trucks.  These emissions estimates are mainly 

based on vehicle miles traveled.  Nonroad mobile sources are sources that have 

engines and can move from one place to another, but do not use the highway sys-

tems. Examples of this type of source include lawn and garden equipment, ma-

rine equipment, agricultural equipment, and construction equipment. The non-

road emissions are estimated by using the EPA draft NONROAD2000 emissions 

model, except for emissions from aircraft engines and locomotive engines which 

are calculated using emission factors for various engine types and the estimated 

number of airplane take offs and landings and the amount of locomotive trackage 

and freight hauled.  Area sources are small stationary sources, such as gas sta-

tions, dry cleaners, repair shops, etc., that by themselves are not very large but 

combined could be significant sources.  These emissions are generally estimated 

from per capita or per employee emissions factors.  Point sources are large sta-

tionary sources, like factories and electric power plants.  Biogenics are emissions 

created by living organisms such as trees, plants, and cattle. 

According to the estimates for the years 1997, 2007 and 2015, NOx and ROG 

emissions from area sources and CO from nonroad mobile sources will increase.   

By 2015 the largest contributors to CO and NOx emissions are estimated to be 

highway mobile and nonroad mobile. Biogenics is estimated to be the largest 

contributor to ROG emissions. 

 

Emissions are the gases and particles released into the air from a variety of 

sources.  These sources range from factories and power plants to motor vehicles 

and even natural sources such as trees and vegetation.  For this indicator emis-

sions are provided for NOx - nitrogen oxides, CO - carbon monoxide, ROG - re-

active organic gases.  These pollutants pose health risks and contribute to air pol-

lution, global warming and the destruction of the ozone layer.  Tracking trends in 

emissions is critical for planning and developing new strategies to improve over-

all air quality. 
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1997 2007 2015 

Figure 2:  Percentage of Estimated Emissions by Source, 1997-2015 
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Table 3:  Emissions, 1997-2015 

 1997 2007 2015 

NOx    

     Hwy Mobile 15.5 8.7 3.6 

     Non-Road Mobile 7.32 6.56 4.92 

     Area  0.75 0.87 0.87 

     Point 1.6 0.8 0.8 

     Biogenics 0.5 0.5 0.5 

     Total 25.67 17.43 10.69 

ROG    

     Hwy Mobile 5 3.2 2.7 

     Non-Road Mobil 3.83 2.59 2 

     Area 7.76 8.96 8.96 

     Point 0 0 0 

     Biogenics 73.56 73.56 73.56 

     Total 90.15 88.31 87.22 

CO    

     Hwy Mobile 64 52.2 55.5 

     Non-Road Mobil 38.75 40.89 46.16 

     Area 5.02 5.05 5.05 

     Point 2.7 3.4 3.4 

     Biogenics 0 0 0 

     Total 110.47 101.54 110.11 
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Air emissions are typically from three main sources:  point, area and mobile sources.  

Point sources are stationary sources, like factories and electric power plants.  Area 

sources are small stationary sources, such as gas stations, dry cleaners, repair 

shops, etc., that by themselves are not very large but combined could be significant 

sources.  There are two types of mobile sources:  highway mobile and non-road mo-

bile.  Highway mobile are automobiles, trucks, and motorcycles and non-road mobile 

are lawnmowers, bulldozers and other moving objects that do not use highways.   

NC DENR, Division of Air Quality monitors air pollution from point sources.  The data 

are broken down into the following major pollutants:  

¶ Sulfur Dioxide, SO2 ïA gas formed when fuel containing sulfur, such as coal and 

oil is burned, and when gasoline is extracted from oil, or metals are extracted from 

ore. 

¶ Nitrogen Oxides, NOx - A gas formed when fuel is burned at high temperatures, as 

in a combustion process.  

¶ Carbon Monoxide, CO - A colorless, odorless gas formed when carbon in fuel is 

not burned completely.   

¶ Particulate Matter, PM - A term for particles found in the air, including dust, dirt, 

soot, smoke and liquid droplets.  These particles can be suspended in the air for 

long periods of time.  PM 2.5 is particulate matter that has a diameter of less than 

or equal to 10 micrometers.  PM 10 is particulate matter that has a diameter of less 

than or equal to 2.5 micrometers.  PM (TSP) is total amount of suspended particu-

late mater. 

¶ Volatile Organic Compound, VOC, - Any organic compound of carbon that can 

easily become a vapor. This contributes to ground level ozone. 

All of these pollutants are very harmful for both humans and the natural environment.  

These pollutants contribute to:  respiratory illnesses, aggravate existing heart and lung 

diseases, help form acid rain, create visibility impairment, contribute to global warm-

ing, and cause nutrient overloading that deteriorates water quality. 
 

The largest types of pollutants in Orange County are NOx and CO, which have tremen-

dously grown since 1993.  The large increase in NOx combined with a gradual increase 

in VOCs has been largely responsible for the increase in ozone.  PM10 and PM (TSP) 

have decreased the most since 1993. 
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Pollutant Name 1993  1996  1999  

 Facilities 
Reporting 

Amount of 
Output (tons) 

Facilities 
Reporting 

Amount of 
Output (tons) 

Facilities 
Reporting 

Amount of 
Output (tons) 

Total facilities reporting  19  21  18  

Criteria pollutants       

CO 10 932 10 1,216 12 1,051 

NOx 11 206 11 706 13 661 

PM(TSP) 13 432 17 115 15 51 

PM10 12 247 16 74 15 28 

PM2.5 (not available until 1999)     4 8 

SO2 7 208 8 238 11 220 

VOC (Meeting Federal Definition as 
photochemically reactive) 

12 133 12 129 10 143 

Figure 3:  Point Source Air Pollution, 1993-1999
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Table 4:  Point Source Air Pollution, 1993-1999 
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Hazardous air pollutants (HAPs), also known as toxic air pollutants,  re-

ported in this section are non-criteria pollutants from point sources.  HAPs 

are a significant portion of the total amount of air pollution and include 

more than 180 different air pollutants that have been determined to be haz-

ardous.  These pollutants are suspected to cause cancer and other serious 

health effects, such as reproductive amd birth defects, or adverse environ-

mental effects.  Data on these pollutants must be traced and analyzed in 

order to account for and address these negative impacts.  

NC DENR, Division of Air Quality monitors hazardous air pollutants.  

These pollutants are summed and reported in pounds.  The data on these 

pollutants and the criteria pollutants are reported by each facility emitting 

HAPs within Orange County. 

From 1992 to 1996 there was a drop in the amount of HAPs produced 

within Orange County.  From 1996 to 1998 there has been a slight in-

crease. 
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Figure 4:  Hazardous Air Pollutants from Point Sources, 

1993-1999
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Ozone, O3, is a gas created by a chemical reaction between oxides of nitro-

gen, NOx, and volatile organic compounds, VOC, in the presence of heat 

and sunlight.  Ozone can be both ñgoodò or ñbadò depending on its loca-

tion to the earth.  ñGoodò ozone is located approximately 10 to 30 miles 

above the earthôs surface and protects us from the sunôs harmful rays.  

ñBadò ozone is created at the ground-level through a combination of motor 

vehicle exhaust, industrial emissions, and other pollutants with heat and 

sunlight.  Ground-level ozone is dangerous since it may cause permanent 

lung damage, triggers health problems, and destroys plants and ecosys-

tems. 

NC DENR, Division of Air Quality monitors ozone exceedances.  Since 

there is not a monitor within the County and since ozone exceedances are 

not relegated to county borders, a compilation of monitors surrounding 

Orange County is chosen to depict the level of ozone in the County. 

The number of ozone exceedances climbed to a spike in 1998 and then 

decreased and climbed to another spike in 2002.  These fluctuations are 

related to the hot, sunny weather in the summer and therefore will likely 

continue to increase during this type of weather. 
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Figure 5:  Trends in Ozone Exceedances at Sites 

Surrounding Orange County, 1995-2002
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McLeansville, Guilford
County

Cherry Grove, Caswell
County

Pittsboro, Chatham
County

WRAL Tower, Wake
County

St. Augustine's, Wake
County

Duke Street, Durham
County

Site Number of Exceedances  

 1995 1996 1997 1998 1999 2000 2001 2002 % change '95-'02 

Duke Street, Durham County 2 4 3 16 0 7 3 17 750% 

St. Augustine's, Wake County 6 0 15 18 25 6 4 19 217% 

WRAL Tower, Wake County 6 5 12 19 22 3 0 11 83% 

Pittsboro, Chatham County 4 3 8 8 5 0 0 13 225% 

Cherry Grove, Caswell County 4 7 17 19 0 9 6 15 275% 

McLeansville, Guilford County 5 3 3 17 0 8 4 20 300% 

Triangle - Based on all nine monitors 16 19 26 40 29 13 9 29 81% 

Table 5:  Number of Ozone Exceedances at Sites Surrounding Orange County, 1995-2002 
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The U.S. Census Bureau provided this information gathered from a sample 

survey administered during the decennial census.  The data is very useful in 

determining the long-term results of policies that promote transit and pe-

destrian activity.  This data can be used to gauge the success of these poli-

cies and determine the proportion of use the non-automobile modes are re-

ceiving.   

The use of the automobile is directly related to air quality since the motor 

vehicle exhaust is the main contributor to criteria pollutants and hazardous 

air pollutants.  Therefore, it is important for local governments to supply 

attractive alternatives to the single occupancy automobile. 

 

The single-occupancy vehicle is the dominant form of transportation within 

the County.  Carpooling is the second most used mode.  From 1990-2000 

single occupancy vehicle use did decrease while transit, work at home and 

other means increased. 
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Figure 6:  Percentage of  Means of Transportation to Work, 

1990-2000
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NC Department of Motor Vehicles tabulates vehicle miles traveled.  The 

Orange County Environment and Resource Conservation Department com-

piled the data.  Vehicle miles are divided into rural and urban, which is 

used to specify the geographic area of the County that the mileage is occur-

ring.  Within these large categories the mileage is broken down into the 

type of road driven on. Per capita daily vehicle miles traveled is calculated 

by dividing the total miles driven by the population during that year. 

Daily vehicle miles traveled (VMT) determines the amount both County 

and non-County residents use their automobiles within the County.  The 

analysis of this data over time provides an accurate picture of how much 

vehicles contribute to the degradation of air quality within the County.  

The trend in VMT is increasing in Orange County.  There was a 53% in-

crease in the number of miles driven from 1990 to 2000.  When applied to 

the growth in the Countyôs population, the amount of miles being driven by 

each person continues to grow over time.  In 1990 there were 23.7 miles 

driven per person per day and in 2000 there were 28.9 miles driven per per-

son per day -  a 21.5% increase. 
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1990 2000 

% change '90-
'00 

 Rural    

    LƴǘŜǊǎǘŀǘŜ 745,550 1,417,590 90.1% 

    !ǊǘŜǊƛŀƭ 75,700 196,100 159.0% 

    /ƻƭƭŜŎǘƻǊ 569,300 647,630 13.8% 

    [ƻŎŀƭ 111,300 148,980 33.9% 

    ¢ƻǘŀƭ 1,501,850 2,410,300 60.5% 

 ¦Ǌōŀƴ ŀƴŘ ǎƳŀƭƭ   
 ǳǊōŀƴ 

   

    LƴǘŜǊǎǘŀǘŜ 21,070 114,320 442.6% 

    CǊŜŜǿŀȅ 53,660 57,420 7.0% 

    !ǊǘŜǊƛŀƭ 558,040 754,080 35.1% 

    /ƻƭƭŜŎǘƻǊ 35,890 41,500 15.6% 

    [ƻŎŀƭ 57,620 34,080 -40.9% 

    ¢ƻǘŀƭ 726,280 1,001,400 37.9% 

 DǊŀƴŘ ¢ƻǘŀƭ 2,228,130 3,411,700 53.1% 

 ҈ ƻŦ DǊŀƴŘ ¢ƻǘŀƭ   
 LƴǘŜǊǎǘŀǘŜ  

   

 and Freeway 36.8% 46.6% 26.5% 

 Per Capita DVMT 23.7 28.9 21.5% 

Figure 7:  Daily Vehicle Miles Traveled (DVMT), 

1990-2000

20.0

22.0

24.0

26.0

28.0

30.0

1990 1995 2000

D
M

V
T

Table 6:  Daily Vehicle Miles Traveled (DVMT), 1990-2000 
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The U.S. Census Bureau provided this information gathered from a sample 

survey administered during the decennial census. The data is presented as 

the number of vehicles, excluding commercial and heavy duty vehicles, per 

number of driving age persons, people 15 or older.   

The number of vehicles per person is an indicator of the amount that resi-

dents rely on automobiles within the County, which directly contributes to 

the CO and toxic emissions.  The County can use this data in an attempt to 

determine if people are decreasing their consumption of vehicles over time 

or if people are relying on a different mode of transportation.  

Orange County contains many more vehicles than driving age persons.  

This overconsumption of motor vehicles depicts the Countyôs reliance on 

this non-sustainable form of transportation.  From 1970 to 1990 the number 

of vehicles per person rapidly increased and from 1990 to 2000 it has mod-

erately decreased. 
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 1970 1980 1990 2000 

 Ages 15 and up 17,001 28,712 38,683 49,289 

 Registered auto and trucks 25,258 45,046 63,711 78,177 

 Auto and trucks per driving age person 1.49 1.57 1.65 1.59 

Figure 8:  Vehicles Per Driving Age Person, 

1970-2000
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 Table 7:  Vehicles per driving age person, 1970-2000 
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The U.S. Census Bureau provided this information gathered from a sample 

survey administered during the decennial census.  The workers are 16 years 

and older.  The out commuting chart is the number of residents who are 

driving outside the County to get to their work.  The in commuting chart is 

the number of Orange County workers who reside outside the County and 

therefore are driving outside the County to get from their place of work to 

their home. 

One method of decreasing the amount that people drive is to reduce their 

commuting distance by allowing them to live close to their jobs.  The in 

commuting and out commuting statistics help reveal the proportion of resi-

dents who are working outside the County or the proportion of workers 

who are living outside the County for some reason or other.  In most cases, 

the people who are not working or living in the same County are driving 

more to get to work.    These people could be crossing County lines due to 

their personal choice or due to the inability to pay Orange County housing 

prices or find a job within the County.  

Orange County contains a large and rapidly increasing proportion of resi-

dents who are working outside the County.  This proportion increased 16% 

from 1990 to 2000.  As shown in figure , there is also a large proportion 

of people traveling from outside the County to get to their place of work ï

35%.   
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 1990 2000 % change '90-'00 

 Number of workers residing in Orange County 49,915 65,009 30.2% 

 Number of workers residing in Orange County     
 working outside County 

18,324 27,563 50.4% 

 Percent of workers residing in Orange County  
 working outside County 

36.7% 42.4% 15.5% 

Table 9:  In commuting, 1990 

Table 8:  Out commuting, 1990-2000 

Figure 9:  Out commuting:  Percent of workers Residing in Orange County 

Who Work Outside County, 1990-2000

32% 34% 36% 38% 40% 42% 44%

1990

2000

 1990 

 Number of workers working in Orange County 48,621 

 Number of workers residing outside County 17,030 

 Percent Orange County workers residing outside County 35.0% 
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The U.S. Census Bureau provided this information gathered from a sample 

survey administered during the decennial census. The elapsed time includes 

time spent waiting for public transportation, picking up passengers in car-

pools, and time spent in other activities related to getting to work.  

The amount of time that people spend traveling to work correlates directly 

to air emissions.  Since the dominant mode is the single occupancy vehicle, 

the statistic can determine how much time people are spending within their 

vehicles and emitting dangerous air pollutants. 

The amount of time Orange County residents are spending to go to work 

has greatly increased.  Just over the ten years from 1990 to 2000 it has in-

creased 16%.  Since the large majority of people are using single occupan-

cy vehicles to get to work, they are either driving farther or sitting in more 

traffic. 
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Figure 10:  Mean Travel Time to Work (minutes), 

1980-2000
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* The percentage increase from 1980 to 2000 is 19%.   
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The data is total mileage of state maintained highways.  This data was com-

piled from the NC Department of Transportation.  Since the state maintains 

almost all of the highways within the County, it is a good representation of 

the total amount of roads within the County.  The amount is in length of 

roads; therefore, an expansion of a road (e.g. adding additional lanes) does 

not add additional length. 

The amount of roads within the County over time compared with other in-

dicators reveals how much the added roads has helped increase the amount 

of vehicle miles traveled.  Since adding road miles is a significant factor in 

encouraging the separation of land uses, the increase in road miles is also 

linked to the increase in vehicle miles traveled.    

The magnitude of the road system within the County has grown steadily 

between 1980 and 2000.  The trend is similar to the increase in consump-

tion of land per person and the per capita daily vehicle miles traveled. 
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Year Highway Mileage  Percent Change  

 1980 759   80-'85 1.6% 

 1985 772   85-'90 3.1% 

 1990 796   90-'95 0.8% 

 1995 803   95-'00 1.5% 

 2000 814   Total 80-'00 7.3% 

Figure 11:  Total State Maintained Highway Road Mileage, 1980-2000
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Table 10:  State Maintained Highway Road Mileage, 1980-2000 
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ñLand coverò here refers to both the natural state of the land as well as the human 

uses of the land. All land in the county can be categorized as covered either by 

ñnaturalò vegetation (e.g., ñForestlandò) or by the human use to which it has been 

put (e.g., ñUrbanò).  Analysis of the relative amounts in different categories of land 

cover is a key element in planning our communities. By tracking changes in land 

cover, we can roughly gauge how well the County has integrated the protection of 

natural land and resources into its planning. 

The U.S. Department of Agricultureôs Natural Resource Inventory compiles this 

data from remote sensing, mainly low-level aerial photography, taken every five 

years.  This inventory gives us a general idea of the land cover across the state and 

contains a high margin of error, as stated in the charts. However, the changes in 

data over time still provide a useful picture of how land use and land cover in our 

region are changing. 

The chart shows the rapid urbanization that has occurred in Orange County over a 

15-year period---a trend that is substantiated by other studies for the larger Triangle 

region.  Urban land cover and rural roads and railroads have both increased signifi-

cantly, and these increases are directly related to the decreases in farmland, for-

estland, and minor land cover/uses. The table below the graph gives actual acreage 

for the same categories of land cover for four different dates spanning the 15-year 

period.   

Orange County has adopted specific goals and objectives of preserving the countyôs rural 

character (including farmland preservation), preserving water supply watersheds, preserving 

identified natural areas and wildlife habitats, and integrating principles of sustainability into 

the Countyôs decision-making, policy and planning processes.  These goals and objectives 

are implemented through such programs as the Lands Legacy Program.  They are also im-

plemented through zoning and subdivision ordinance, however, further amendments to 

those ordinances are needed to protect significant biological resources.   
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1   Standard error of the estimate   
2   Minor land cover is all other land uses that are not included in the specified land cover categories 

-100% -50% 0% 50% 100%

Water 

Rural roads and railroads

Urban

Minor land cover

Forest land

Farmland

Land Cover Categories 1982 1987 1992 1997 % Change 1982-1997 

 Farmland 78,900 79,700 74,100 75,500 -4% 

 Error1 18,900 13,600 18,100 18,000  

 Forest land 140,400 135,400 129,500 122,200 -13% 

 Error 11,400 11,600 11,500 10,300  

 Minor land cover 2 5,300 5,300 3,200 3,400 -36% 

 Error 2,100 2,100 400 500  

 Urban 24,400 28,000 40,500 45,600 87% 

 Error 4,500 5,200 6,000 6,800  

 Rural roads and railroads 4,900 4,900 6,000 6,300 29% 

 Error 500 500 900 800  

 Water  2,800 3,400 3,400 3,700 32% 

 Error 500 800 800 800  

 Total Land in County 256,800 256,800 256,800 256,800 0% 

 Error 7,200 7,200 7,200 7,200  

Figure 12:  Land Cover Changes, 1982-1997 

Table 11:  Land Cover, 1982-1997 
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Land that is protected for conservation purposes (i.e., not to be used for develop-

ment) is an important natural resources. The strongest and most comprehensive 

methods for protecting land are to purchase it (fee simple acquisition) or to pur-

chase a conservation easement on it. A conservation easement is a purchased (or 

donated) agreement that allows the original owner to continue to own, and in some 

case live on, the land but without the right to develop and subdivide the land.  

These actions ensure nearly complete, long-term protection of the natural habitat 

located on the land (although restoration activities or buffering from neighboring 

developed land  may be needed), and the aesthetic and recreation benefits that this 

land has for the community.  

The Orange County Environment and Resource Conservation Department main-

tains a database of the protected natural and cultural resources within the County. 

The left-hand chart shows the acreage of land placed in permanent or partially pro-

tected status in each of three time periods (1980 and prior, 1981ï1990, and 1991ï

2000).  The right-hand chart shows the percentages of total Orange County land 

area in two categories, permanently protected and partially protected, as of the end 

of 2001. ñPermanently protectedò land includes land owned in fee simple by a con-

servation entity (government department, nonprofit organization, etc.) that is in-

tended to be permanently left in a natural state, and land for which a conservation 

easement prohibits development. ñPartially protectedò land is land that is intended 

to remain in a natural state but which is not bound within a legal contract to remain 

permanently protected.  The table below the charts gives details on owner or ease-

ment grantee, date purchased, and type of legal arrangement for the conservation 

land holders in Orange County. 

Orange County governments, residents, and non profit organizations continue to 

work hard at protecting its most important natural resources while providing recrea-

tional parks and open space to the public.  These groups have worked together to 

place over 16, 000 acres under some form of protection.  Although this is a signifi-

cant amount of land, only 3% of the Countyôs total land is fully protected and many 

sensitive areas are threatened by development. 

Orange County applauds and supports the efforts of various resource protection 

entities (land trusts, universities, State of NC, OWASA and others) and private 

landowners to protect important resource lands, including Duke Forest, Eno River 

State Park, Cane Creek Reservoir watershed, Mason Farm Biological Preserve, the 

New Hope Creek corridor, and the Ayr Mount and Moorefields historic properties.  

Those efforts also include the several hundred acres of prime farmland on active 

farms protected by conservation easements.  With the adoption of the Lands Lega-

cy Program in April 2000, Orange County became a full partner in protecting im-

portant natural and cultural resources.  The countyôs Environment and Resource 

Conservation Department monitors land protection activities and looks for opportu-

nities for collaboration.   The goal stated in the 2000 State of the Environment re-

port remains valid: at least 10% of Orange County land should be in protected sta-

tus by 2010. 



33 

Owner or Easement Grantee       

Permanently Protected  Total Date Purchased  

 80 and prior 81-'90 91-'00 01-'02  

Conservation Trust for NC     0 
     Conservation Easements   143 35 178 
Eno River Association   18 9 27 
     Conservation Easements     0 
Draper Savage Memorial Foundation - 
Moorefields 

 85   85 

     Conservation Easements     0 
The Nature Conservancy  10   10 
     Conservation Easements     0 
Botanical Garden Foundation, Inc.  17 77  94 
     Conservation Easements   23  23 
Orange County 331 33 101 125 590 
     Conservation Easements   8 116 124 
Orange Water And Sewer Authority 73 1,983 1,300  3,356 
     Conservation Easements   152 354 506 
State of NC      
     Occoneechee Mountain   74  74 

     Eno River State Park  1,974   1,974 
     Conservation Easements   32 57 89 
Triangle Land Conservancy  5 428 35 468 
     Conservation Easements  9 348 261 618 

US Army Corps of Engineers (New Hope 
Gamelands) 

98    98 

     Conservation Easements     0 
U.S. Fish and Wildlife Service     0 

     Conservation Easements  51   51 

Subtotal 502 4,167 2,704 992 8,365 

      

Partially Protected      

Town of Carrboro  28 67 1 96 
Town of Chapel Hill 131 152 133 22 438 
City of Durham   11  11 
Duke University (Duke Forests) 2,419 397 2,175  4,991 
Homeowner's Association 70 239 562 224 1,095 
Classical American Homes Preservation 
Trust   263  263 
University of NC 200 1,093 90  1,383 

Subtotal 2,820 1,909 3,301 247 8,277 

      

TOTAL 3,322 6,076 6,005 1,239 16,642 

Figure 14:  Percent of Total Land that is Protected, 

2002
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Figure 13:  Amount of Land that has been 

Protected during Time Period, 1980-2000
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Table 12:  Acres of Protected Land, 2002 
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Principal natural areas include the Countyôs remaining unique and exemplary natu-

ral ecosystems, rare species habitats, special wildlife habitats and scenic areas.  

These areas are critical for the sustenance of rare animals, plants and ecosystems.  

They also provide educational opportunities, recreational enjoyment, and scenic 

beauty.  

Seventy-seven natural areas were first identified in the 1988 ñInventory of the Nat-

ural Areas and Wildlife Habitats of Orange County, North Carolina.ò  Orange 

County Environment and Resource Conservation Department continues to track the 

status of natural areas and works to protect them.  The left-hand chart shows the 

acreage of land placed in permanent or partially protected status in each of three 

time periods (1980 and prior, 1981ï1990, and 1991ï2000).  The right-hand chart 

shows the percentages of total Orange County land area in two categories, perma-

nently protected and partially protected, as of the end of 2001. ñPermanently pro-

tectedò land includes land owned in fee simple by a conservation entity 

(government department, nonprofit organization, etc.) that is intended to be perma-

nently left in a natural state, and land for which a conservation easement prohibits 

development. ñPartially protectedò land is land that is intended to remain in a natu-

ral state but which is not bound within a legal contract to remain permanently pro-

tected.  The table below the charts gives details on owner or easement grantee, date 

purchased, and type of legal arrangement for the conservation land holders in Or-

ange County. 

Orange County placed a substantial amount of natural areas land into protection 

during the 80ôs but has not subsequently continued at the same pace.  This is unfor-

tunate since close to 6,000 acres of this vulnerable land could be degraded through 

development. 

Orange County appreciates the efforts of various resource protection entities (land 

trusts, universities, State of NC and others) and private landowners to protect the 

most important natural areas that remain as part of our landscape.  More than half 

of the natural areas remains unprotected, including large sections of Occoneechee 

Mountain, Pickards Mountain, Laurel Hill Ridge, Crabtree Creek Monadnock 

Ridge, and Southern Shagbark Hickory Forest.  Orange County, through its Lands 

Legacy Program and in consultation with the Commission for the Environment, 

will continue efforts to protect these areas in collaboration with other conservation 

partners.  The county zoning and subdivision regulations helps guide new develop-

ment away from these areas, but further refinements to those regulations may be 

needed to long-term protection.  An update to the 1988 inventory of Orange County 

natural areas will be completed in 2003.  That effort will result in changes to the 

original inventory of 64 sites.  The County should develop a process of monitoring 

these sites on a more regular basis.  
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Owner or Easement Grantee       

Permanently Protected  Total Date Purchased  

 80 and prior 81-'90 91-'00 01-'02  

Conservation Easements 10 28 197 11 246 

Eno River Association   0.5  0.5 

Orange County 124   49 173 

Orange Water And Sewer Authority 29 491 196  716 

State of NC 457 202 331  990 

The Nature Conservancy  6   6 

Triangle Land Conservancy  5 85  90 

US Army Corps of Engineers (New 
Hope Gamelands) 

78    78 

Subtotal 610 704 613 49 1,976 

      

Partially Protected      

Classical American Homes Preser-
vation Trust 

  46  46 

Duke University (Duke Forests) 584 113 332  1,029 

Town of Chapel Hill 1    1 

Town of Hillsborough  26   26 

University of NC  685   685 

Subtotal 1 711 0 0 712 

      

TOTAL 611 1,415 613 49 2,688 

      

Unprotected 8,049 6,634 6,022 5,973 5,973 

Figure 16:  Percent of Total Recognized Natural 

Areas that are Protected, 2002
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Figure 15:  Amount of Recognized Natural 

Area Land that has been Protected during 

Time Period, 1980-2000 
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Table 13:  Acres of Protected Recognized Natural Areas, 2002 
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Acres of  prime forests 

Why indicator was 

selected 

How indicator was 

measured 

The trend in  

Orange County 

The Orange County 

CFE 

recommendations 

 Hardwood 24,567 

 Mixed hardwood-pine 46,814 

 Total 71,381 

Forests dominated the original landscape of Orange County, and as such they pro-

vided and still provide habitat for most of the plants and animals native to this ar-

ea. These plants and animals constitute our native biodiversity. Forests also pro-

vide certain ecosystem services to the human communityðfor instance, they are a 

source of clean water and they provide flood control services. From the above 

ñLand Coverò indicator, we already know that acreage of generalized ñforestlandò 

is decreasing in Orange County. 

ñPrime Forestò is here defined as it was in the report, ñA Landscape with Wildlife 

for Orange County, Parts 1 and 2ò (Triangle Land Conservancy, 1997 and 1999): 

tracts of hardwood forest, 10 acres or more in size, and tracts of mixed hardwood-

pine forest, 40 acres or more in size, that are undisturbed or slightly disturbed.  

Most of the native plans and animals of Orange County remain restricted to hard-

wood forests and need forest interior habitat.  Others, such as white-tailed deer, 

raccoons, crows, mockingbirds, have adapted to disturbances to the forest in the 

form of clearings for houses. Acres and distribution of prime forest were obtained 

for the TLC report by analyzing 1988 aerial photographs. Changes to this data, as 

of 1996, were estimated by analyzing building permits issued between 1988 and 

1996. The digitized data are on file at the ERCD and are shown on Figure 17.  We 

do not yet have an updated analysis of prime forest cover, though it could be ob-

tained by examining 1999 aerial photographs. 

1n 1988, Orange County had nearly 90,000 acres of prime forest (ca. 35% of Or-

ange County). About 25,000 acres of this (ca. 10% of County) was ñundisturbed 

hardwood forestò (as defined in the TLC report).  Most of these tracts were 

smallðwell more than half were no more than 100 acres in size.  Based on build-

ing permit data from 1988 to 1996, 9000 acres of prime forest (ca. 10% of the total 

noted on 1988 aerial photos) lie within parcels affected by the building permits. 

Still other areasðnot quantified yetðhave been affected by timber harvesting that 

is not associated with any building permit.  Ten percent loss in less than a decade 

is a rapid rate of deforestation. 

Orange County funded the ñLandscape with Wildlife for Orange Countyò reports 

(Parts I and II) in order to identify these important forest resources.  These data are 

used by the Environment and Resource Conservation Department (ERCD) to iden-

tify priority resource lands to protect through the Lands Legacy Program.  ERCD 

intends to update the prime forest data using 1999 orthophotographic data and pre-

sent the 10-year change (1988-1999) in the next SOE report.     

Table 14:  Acres of Prime Forests, 1988 
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Figure 17:  Disruption of Prime Forest by Building, 1988-1996 

 


